coined the term "primary pulmonary hypertension"-the disease we now refer to as idiopathic PAH.
Through this historical overview Dr. Kim argues that pulmonary hypertension is a relatively young disease which received little attention in the first few decades following its recognition. It was not until the epidemic of primary pulmonary hypertension caused by the appetite suppressant aminorex in 1965 that the condition first received public attention. In 1973, one year after aminorex was removed from the market, the World Health Organization (WHO) formed the 1 st symposium on primary pulmonary hypertension in Geneva, Switzerland. In 1982, the first treatment for primary pulmonary hypertension was published in the form of heart-lung transplantation by Norm Shumway and colleagues (3) . The first medical therapy was not realized until the Nobel Prize winning work on prostacyclin by Vane, Bergstrom and Samuelson. Even after the beneficial effects of intravenous prostacyclins were first demonstrated in a later publication in 1982, thirteen years passed before epoprostenol was finally approved by the FDA for the treatment of primary pulmonary hypertension (4) . Subsequent discoveries in endothelin biology and the nitric oxide pathway enabled the development of additional therapeutic agents (5) .
The growth in the number of potential therapeutic targets ushered in multiple clinical trials in pulmonary hypertension. Over the past two decades many new therapies for PAH were studied and later approved starting with intravenous epoprostenol in 1995 ( Figure 1) (6) . These trials, however, require substantially more resources and may make it too difficult for new therapies to be approved for this relatively rare disease. With regards to the future of PAH Dr. Kim posits that we can continue to help our patients by thinking broadly in the clinic and in the laboratory. He emphasizes that patients commonly do not receive timely or accurate diagnoses and are often not treated by pulmonary hypertension specialists leading to inappropriate or delayed therapy (7). The optimal strategy and timing for initiating medication continues to evolve as do the goals of therapy. Current treatment strategies include initial or early combination medical therapy with an ultimate goal of normalizing right heart function (8) . In reviewing current research targets, Dr. Kim is critical of the somewhat narrow focus of available therapies. He recommends that upcoming studies not solely target the three endothelial pathways but expand to investigate interventions targeting other known or emerging pathologic pathways in PAH (9) . Additionally, the lack of approved targeted therapies for the largest subgroups of pulmonary hypertension, those in WHO groups 2 and 3, represents a major clinical void and an opportunity for further investigation (10) .
For the remainder of his lecture Dr. Kim outlines the past, present and future of CTEPH (11) . While a history of an acute pulmonary embolus is a key risk factor for CTEPH, the disease itself is a result of more than residual clot burden. Complex processes including scar formation, inflammation, small vessel disease and right ventricular (RV) dysfunction all contribute to the pathogenesis of CTEPH (12) . Furthermore, Dr. Kim emphasizes that CTEPH is not strictly an arterial disease and that patients can develop venous and capillary malformations as well. With regards to RV changes, recent studies have demonstrated that RV afterload may be greater in CTEPH when compared to other forms of pulmonary hypertension with similar degrees of pulmonary vascular resistance (13, 14) . Therefore, patients with CTEPH may experience relatively greater impairement of RV function than those with PAH. These findings propagate the notion that CTEPH is a unique entity of pulmonary hypertension that requires separate consideration and attention. The scope of therapies available to patients with CTEPH remains limited but is expanding in safety, efficacy and breadth. Pulmonary thromboendarterectomy, or pulmonary endarterectomy, remains the therapy of choice for patients with CTEPH. Safety and efficacy of pulmonary thromboendarterectomy continues to improve at UCSD with in hospital mortality now below 2% (15) . Furthermore, it has been found that many co-morbidities of traditional concern such as obesity, advanced age, and severity of pulmonary hypertension are not absolute contraindications for successful surgery. For those who are deemed technically inoperable due to distal chronic thromboembolic disease, Riociguat is the first and only approved medical therapy marking a major advancement in therapeutic options available to patients diagnosed with this serious condition. Riociguat has also been approved for persistent or recurrent pulmonary hypertension after pulmonary thromboendarterectomy (16) . Dr. Kim emphasizes that the decision of a patient's operability is often subjective and requires quality imaging, hemodynamics, consideration of patient factors and an experienced multidisciplinary CTEPH team.
Lastly, in addressing the future of CTEPH therapy, Dr. Kim reviews the emerging technique of balloon pulmonary angioplasty (BPA). Since early reports were published of BPA complication rates as high as 60%, centers in Japan have utilized advanced imaging modalities to refine the technique with greatly improved safety and efficacy. Through dedicated team training and cautious patient selection UCSD has successfully integrated BPA into their CTEPH treatment armamentarium. Dr. Kim emphasizes that all patients should first be evaluated and considered for pulmonary thromboendarterectomy, as this remains the only potential curative treatment. However, based on the early success of BPA procedures from Japan and across other major CTEPH centers around the world, we may see a realignment of BPA in the CTEPH treatment algorithm in the near future (17, 18) .
In summary, pulmonary hypertension has witnessed major advances in recent years. Not long ago, and within our generation, primary pulmonary hypertension had no effective treatment-now we have 14 FDA approved therapies with more on the horizon. CTEPH, once only treated with major cardiothoracic surgery at limited centers worldwide, now has expanded treatment options with more capable treatment centers emerging around the globe. Dr. Kim paints a picture of pulmonary hypertension as a challenging but treatable disease with a promising future.
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